Irreversible denaturation mapping of a pyrimidine-rich domain of a complex satellite DNA.
The highly complex G + C-rich satellite DNA of the Bermuda land crab Gecarcinus lateralis has been studied by denaturation mapping. Following digestion of the satellite with EndoR.Eco RI, the major 2.07-kilobase pair (kbp) basic repeating unit and a minor 4.14-kbp fragment were exposed to 254 nm light in the presence of silver ions, conditions which resulted in essentially irreversible denaturation of regions rich in adjacent pyrimidines by the formation of pyrimidine dimers. The positions and sizes of the denatured regions were determined in electron micrographs of partially denatured 2.07-kbp and 4.14-kbp fragments spread in the presence of formamide. After 15 min exposure to UV, 90% of the 2.07-kbp fragments had a denaturation bubble averaging 0.17 kbp centered around one-third (0.64 kbp) the total length; 20% exhibited another in the region from 1.8 kbp to 2.07 kbp. Similarly, about 90% of the 4.14-kbp fragments had denatured regions centered at 0.64 kbp and 2.75 kbp and 20% of the fragments had denaturation bubbles in regions centered at 1.92 kbp and 3.9 kbp. The positions of the denaturation bubbles in the 4.14-kbp fragments support restriction enzyme mapping evidence that it is a dimer of the 2.07-kbp fragment arranged head to tail. Sequencing data show that the predominant sequence of a 0.29-kbp region centered around 0.64 kbp in the basic repeat unit is 49% A + T and that 42% of the bases are adjacent TTs and CTs capable of dimerization under the conditions used.